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User information

Spectrafy strongly recommends reading this instruction manual prior to installation and op-
eration of your Solar Spectral Albedometer (SolarSIM-ALB).

If you have any comments about this manual or our products, please send them to:

Spectrafy Inc.

4 Florence St, Suite 204
Ottawa, Ontario, Canada
K2P OW7

Tel: 1-613-237-2020
info@spectrafy.com
www . spectrafy.com

Spectrafy reserves the right to make changes to the user manual without prior notice.

Warranty and liability

Spectrafy guarantees that the SolarSIM-ALB has been thoroughly tested to ensure that it
meets all of the stated specifications. A two year warranty is provided from date of invoice,
subject to correct installation and operation. Spectrafy accepts no liability for any loss or
damages arising from improper usage of this product.

Document version: v1.0
Publication date: May 17, 2022


info@spectrafy.com
www.spectrafy.com
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Introduction

Dear customer, thank you for purchasing a Solar Spectral Albedometer (SolarSIM-ALB) from
Spectrafy. The SolarSIM-ALB delivers a new standard in albedo measurement. Composed of
two Class A SolarSIM-G spectral irradiance sensors back-to-back, the SolarSIM-ALB is the
only albedometer capable of measuring both broadband and spectral albedo, simultaneously.

The SolarSIM-Gs, which make up the SolarSIM-ALB, use filtered photodiodes to make pre-
cise, multi-spectral measurements of the downwelling and reflected solar spectrum in several
narrow wavelength bands. The SolarSIM-ALB’s software then uses these measurements to
accurately resolve the downwelling broadband and spectral solar irradiance, the reflected
broadband and spectral irradiance and the resultant broadband and spectral albedos.

The SolarSIM-ALB is the first sensor that provides users with the ability to routinely char-
acterize spectral albedo, information rich data that can provide important insights across a
range of applications including PV resource assessment and plant monitoring, agricultural
monitoring and ground-truthing of satellite data.

If you have any questions, please feel free to contact a Spectrafy representative or e-mail
info@spectrafy.com
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1 Main components

The SolarSIM-ALB components are shown in Figure 1, which includes

a SolarSIM-G-1 (facing up),
a SolarSIM-G-2 (facing down),
a glare shield,

a levelling plate,

a levelling spring (x3),

a mounting plate,

mounting pipe U-bolts, and

e a mounting pipe.

SolarSIM-G-1

Levelling plate

Mounting pipe
Pipe U-Bolts

Mounting plate

SolarSIM-G-2

Glare shield

Figure 1: SolarSIM-ALB components.
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1.1 SolarSIM-G-1

This SolarSIM-G is up-facing in order to measure the downwelling spectral irradiance.

1.2 SolarSIM-G-2

This SolarSIM-G is down-facing to measure the reflected or upwelling spectral irradiance. It
has a glare shield.

1.3 Glare shield
The glare shield limits the field of view of the SolarSIM-G-2 to 170°.

1.4 Levelling plate

The levelling plate has two functions: 1) to mount the SolarSIM-Gs to face in opposite
directions and 2) to level this assembly using three levelling springs and three mounting
screws on the mounting plate.

1.5 Levelling springs & screws

The levelling springs together with levelling screws allow to level the SolarSIM-ALB using
the three-point adjustment method.

1.6 Mounting plate

The mounting plate holds the assembled SolarSIM-ALB and allows attachment to the mount-
ing pipe.

1.7 Mounting pipe & U-bolts

The U-bolts secure the assembled SolarSIM-ALB to the mounting pipe.
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2 Installation

2.1 Contents of delivery
A typical SolarSIM-ALB package contains:

SolarSIM-G,

calibration certificates,

glare shield,

levelling plate,

levelling springs and screws (M4x0.7, 25 mm long),
mounting plate,

mounting screws (M4x0.7, 12 mm long),
pipe U-bolts,

SolarSIM COMBOX,

RS-485/power 2-to-1 splitter cable

10 m RS-485/power cable, double-ended
10 m RS-485/power cable, single-ended
3 ft USB cable

USB drive loaded with the user manual and the software.
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Please check the contents of the package and note if any damage has occurred during ship-
ment. Please contact Spectrafy at info@spectrafy.com to facilitate the repair or replace-
ment of any damaged components.

2.2 Mechanical installation

The SolarSIM-ALB installation starts by fastening the up-facing and down-facing SolarSIM-Gs
to each side of the levelling plate, then securing this assembly on a mounting plate, which is
then attached to a pipe. The aforementioned procedure is detailed as follows:

1. Fasten the up-facing SolarSIM-G (without the glare shield) to the levelling plate
with the three 12 mm M4x0.7 flat head screws, as shown in Figure 2. Note the
orientation of the levelling plate.

2. Fasten the down-facing SolarSIM-G to the other side of levelling plate with the
three other 12 mm M4 x0.7 flat head screws, as shown in Figure 3. Ensure SolarSIM-Gs’
panel mount connectors are both pointing in the same direction.

4
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3. Attach the SolarSIM-G assembly to a mounting plate via three springs and three
25 mm M4x0.7 screws, as demonstrated in Figure 4. Tighten the screws until they
just protrude from the underside of the levelling plate.

4. Attach the two U-bolts to the mounting plate where U-bolt nuts are on the
opposite side of the plate to the rectangular cut-out, as shown in Figure 5. Leave the
nuts untightened sufficiently so that the U-bolts can easily slide over the mounting pipe
(user provided). Note the mounting pipe diameter should be no larger than 1.75".

5. Mount the SolarSIM-ALB assembly to the mounting pipe so that the mounting
plate sits under the pipe. Ensure the end of the pipe aligns with the end of the
rectangular cut out on the mounting plate, as shown in Figure 5. Tighten the U-bolt
nuts, while ensuring that the mounting plate is roughly level.

6. Connect the two female connectors of the SolarSIM splitter cable to the panel
mount connector of each SolarSIM-G.

7. Connect the male connector of the splitter cable to either the single or the double-
ended SolarSIM cable, depending on the chosen connectivity option (see Section 4 for
more details).

8. Adjust the mounting screws on the levelling plate until the bubble level of the
up-facing SolarSIM-G is centered.

3 x Mounting screws

Figure 2: Up-facing SolarSIM-G assembled on the levelling plate. Note the orientation of
the levelling plate.
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3 x Mounting screws

Figure 3: Both SolarSIM-Gs assembled on the levelling plate. Note the assembly is up side
down for clearer illustration of the down-facing SolarSIM-G’s mounting screws.

3 x Mounting screws
3 x Mounting springs

Figure 4: The SolarSIM-ALB fastened to a horizontal mounting pipe using two U-bolts. In
addition to securing the SolarSIM-Gs to the mounting plate, the three springs and screws
are also used to level the assembly.



Q) Spectrafy

solar spectral sensors

Figure 5: The SolarSIM-ALB fastened to a horizontal mounting pipe using two U-bolts.
Note the location of bubble level on the up-facing SolarSIM-G.

3 Maintenance

3.1 Cleaning

The front glass of both SolarSIM-Gs should be periodically cleaned with a dry, non-abrasive
cloth, to prevent the accumulation of dust and dirt.

3.2 Alignment

With each cleaning, it is also advised to make sure the SolarSIM-ALB is levelled using the
bubble level of the up-facing SolarSIM-G.

3.3 Recalibration

We recommend that the SolarSIM-ALB is returned to Spectrafy for recalibration every 1-2
years in order to maintain ita specified measurement accuracy.
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4 Connectivity

The SolarSIM-ALB offers various connectivity options suitable for most use case scenarios.
The connectivity solutions include:

1. A SolarSIM COMBOX
2. A serial-over-Ethernet converter, or

3. A datalogger.

Option 1 uses the SolarSIM Communication Box (COMBOX) - a seamless link between
a PC/laptop and the SolarSIM-ALB, as shown in Figure 6. A standard, 3 ft USB cable is
connected from the COMBOX to a PC and a 10 m RS-485/power cable, with splitter, is
connected from the COMBOX to the SolarSIM-ALB. This option is ideal for test sites and
locations where one has access to a personal computer (PC) or when quick, in-field spectral
albedo measurements are necessary with a laptop. Nte that, if needed, Spectrafy can provide
power cables much longer than our standard 10m cable to enable the use of a COMBOX.

Option 2 allows the user to interface with the SolarSIM-ALB via a serial-over-Ethernet
converter, provided there is internet access. For this option, the user must manually follow
the wiring guide provided in Section 4.2. This option is ideal for test sites and locations which
have internet access, but no PC nearby. Both options 1 and 2 make use of the SolarSIM-ALB
DAQ graphical user interface, which must be installed on a Windows-based PC or a server,
as explained in Section 5.

Option 3 uses a datalogger to acquire raw data from the SolarSIM-ALB. This raw
data must be specifically formatted by the user into a .csv file, which is then fed into the
Albedometer SolarSG software to generate the complete SolarSIM-ALB data set, as detailed
in Section 6.4. This option is ideal for remote test sites and locations with existing datalogger-
based data acquisition systems.

Figure 6: The COMBOX is used to interface the SolarSIM-ALB to a PC.
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4.1 COMBOX

The COMBOX is the easiest option to start acquiring data from the SolarSIM-ALB. Please
follow these steps to use the COMBOX:

1. Install the SolarSIM-ALB DAQ application as described in Section 5.

2. Connect one end of the double-ended RS-485/power cable to the male connector
of the SolarSIM-ALB’s splitter cable.

3. Connect the other end of the double-ended RS485/power cable to the COMBOX.
4. Connect one end of the USB cable to the COMBOX’s USB port.

5. Connect the other end of the USB cable to a PC. A blue LED on the top of the
COMBOX should light up.

4.2 Serial-over-Ethernet converter

For remote test site applications the SolarSIM-ALB can be connected to a networked PC
via a suitable serial-over-Ethernet (SOE) converter - such as the ICP DAS I-7188-E2'. The
user must connect the SolarSIM-ALB RS-485/power cable wires as per Table 1. More specif-
ically, the D4+ and D— lines, brown and black wires, respectively, must be connected to the
corresponding terminal block inputs on the SOE device, while the blue and white wires - to
the positive and common ground sides of the 12 VDC power supply, respectively. The SOE
converter and the power supply must share a common ground.

The network must assign a static IP address to the SOE converter. Afterwards, a
virtual communication link can be established via the VxComm software?. The latter must
be configured as per Figures 7 and 8. Once properly configured, the VxComm software creates
a virtual serial port on the networked PC, which the SolarSIM-ALB DAQ application uses
to communicate to the SolarSIM-ALB.

'https://www.icpdas-usa.com/i_7188e2.html
’http://ftp.icpdas.com/pub/cd/8000cd/napdos/driver/vxcomm_driver/windows/

Table 1: Wiring guide for the SolarSIM-G.

Colour Label Function

Blue Vi Input voltage (+12 VDC)
White GND Common ground
Black D— Negative RS-485 input
Brown D+ Positive RS-485 input

*12 VDC only


https://www.icpdas-usa.com/i_7188e2.html
http://ftp.icpdas.com/pub/cd/8000cd/napdos/driver/vxcomm_driver/windows/
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Server Configuration X

Server: 7188EA4

Server Options [PC] | Device Information l

The following items are all PC side settings, not device settings.

Keep Alive Time [Seconds] : 120

Connection Broken [Seconds] : |180

Connect Timeout [Seconds] : b
Command Port [TCPF}: 10000
Virtual IfO Port [TCP): 9999

IP Address [Primary] : |>oo<x>o<>o<x>oo<

Redundant IP (Secondary): ~ |0.0.0.0

‘ 0K | Cancel

Figure 7: Server configuration for VxComm software. Note, the SolarSIM-ALB supports
only the ASCII RS-485 communication mode.

Port Configuration x

Server. f188E4

Port Mapping [PC] Port Setting [Device] I

Baud 600 Data format for 7188E/PDS-700/PD5-8x1

Data 8 - Port 1,2: DataBits could be 7 or 8.
Parity Mone - StopBits could be 1.
Stop m Port 3*; DataBits could be 5, 6, 7 or 8.

StopBits could be 1 or 2.
Status: OK

Set to EEPROM/Flash [Device] ‘

Cancel |

Figure 8: Port configuration for VxComm software. Note, the SolarSIM-ALB supports only
the ASCII RS-485 communication mode.
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4.3 Datalogger

Connectivity with a datalogger is similar to the SolarSIM-ALB’s integration with the SOE
converter. The SolarSIM-ALB’s RS-485/power cable is connected to the corresponding dat-
alogger inputs as per Section 4.2. Note the datalogger must have an available RS-485 port.

5 SolarSIM-ALB DAQ Application

The SolarSIM-ALB DAQ application provides the user with the real-time instrument status,
data acquisition, data storage, and daily /real-time data plots. The application communicates
via a serial port and thus can be used with either a COMBOX or a SOE converter. This
section will cover the software installation, the program settings, and the general know-how
for using the SolarSIM-ALB DAQ.

5.1 Software installation

The software installation is performed by running the setup.exe executable located in the
SolarSIM setup folder on the provided USB key, as shown in Figure 9. The user should
follow the installation instructions as prompted by the installer.

5.2 Software settings

Once the SolarSIM-ALB DAQ software is installed, the user must define the location-specific
settings. This process can be accomplished in two ways. The first option is for the user to

| = | Application Tools  SolarSIM Setup - | X
Home Share View Manage 0
T » Solar3IM Setup v | {0 Search SolarsIiM ... 0O
# Quick access - Mame Date medified Type Size
bin 12/8/201511:34 AM  File folder
## Dropbox ] ) )
license 12/8/201511:34 AM File folder
@ OneDrive supportfiles 12/8/201511:34 AM File folder
| nidist.id 11/26/201511:32 PM 1D File 1KB
[ This PC L — -
- -E setup 6/11,2013 6:00 PM Application 1,394 KB
¥ Network :{E] setup 11/26/201511:32 PM - Configuration sett... 17 KB
o Homegroup v
Bitems 1 item selected 1.36 MB =
File description: Installer, File version: 3.2.0.351, Date created: 12/8/2015 1.36 MB E Computer

Figure 9: Installation of the SolarSIM-ALB DAQ software

11
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change the values for altitude, longitude, and latitude in the user_settings.conf file, located
in the Settings folder of the installation directory, as shown in Figure 10. The second option
is to modify these parameters when automatically prompted by the software, as will be ex-
plained in Section 5.3. Modifications to the remaining parameters are optional.

Auto mode
If Auto mode is turned ON ;| then upon launching, the application does not seek user input
and begins data collection automatically. To turn Auto mode on select < 1 > in the Auto
mode field.

DAQ rate and Sampling rate

The DAQ rate sets the data acquisition rate for the entire SolarSIM-ALB data set, while Sam-
pling rate is the sampling frequency for acquiring raw albedometer data, i.e. the SolarSIM-
ALB DAQ retrieves raw data from instruments at the Sampling rate, then averages, pro-
cesses, and saves this data at the DAQ rate.

Custom spectrum timer and Spectrum timer

If it is desired to have a separate data acquisition rate for the spectral data, the user can
input < 1 > next to the Custom spectrum timer and change the spectral data acquisition
to a desired rate via the Spectrum timer.

Raw data output
If the user wishes to save the raw data from the SolarSIM-ALB, input < 1 > next to the
Raw data output.

Please refer to Table 2 for a summary of the user settings as well as default values for all
parameters.

Table 2: SolarSIM-ALB DAQ program settings.

Setting Range Default Units
Altitude 0.0 to 9000 70.0 metres
Longitude -180° to 180°* -75.677 degrees
Latitude -90° to 90°** 45.459 degrees
Auto mode Oorl 0 (OFF) OFF or ON
DAQ rate 2 to 3600 10 seconds
Sampling rate 2 to 3600 2 seconds
Custom spectrum timer Oorl 1 (ON) OFF or ON
Spectrum timer 2 to 3600 30 seconds
Raw data output Oorl 1 (ON) OFF or ON

*longitude is negative for western hemisphere
**latitude is negative for southern hemisphere

12
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| | B - | SolarSIM-ALB DAQ SN1010 SN1011 = (m] X
File Home Share View o
€« > v <« Desk... > SolarSIM-ALB DA... > v 0 O Search SolarSIM-ALB DAQS...
~
Name Date modified Type Size
Data File folder
Logs File folder
Raw data :00 AM File folder
Settings 4/27/ E File folder
|| SolarSIM-ALB DAQ SN1010 SN1011.aliases ] . — || Settings _ o X
U SolarSIM-ALB DAQ SN1010 SN1011.exe
£5] SolarSIM-ALB DAQ SN1010 SN1011.ini B flome  Shaie View e
<« v o <« SolarSIM-ALB DA... > Settings v 0 O Search Settings
7items  1item selected A
Name Date modified Type Size

M_?} 2017.09.20_12-00_SSIM_SN1010_Calibration.cal
j} 2017.09.20_12-00_SSIM_SN1011_Calibration.cal

/3/2018 1:16 PM CAL File 1KB
1:16 PM CAL File 1KB

8
8
8

@ pv_spectral_response_G1.csv 2 1:04 PM Microsoft Excel C... 137KB
@ pv_spectral_response_G2.csv 3/10/2022 1:04 PM Microsoft Excel C... 137KB
1] user_settings.conf 4/22/2022 11:43 AM CONF File 1KB
user_settings.conf - Notepai =)
] d f - Notepad O X
File Edit Format View Help
<u _ Altitude <70.0> m N
Sitems  1item selected 195 bytes Longitude <-75.677> deg

Latitude <45.459> deg
Auto mode <1>

DAQ rate <10> s

Sampling rate <2> s
Custom spectrum timer <1>
Spectrum timer <30> s
Raw data output <1>

Ln1,Col 100%  Windows (CRLF) UTF-8

Figure 10: Modifying SolarSIM-ALB user settings.

5.3 Using the software

The SolarSIM-ALB DAQ software is launched by double-clicking the SolarSIM-ALB DAQ.exe
in the installation directory. The application runs, by default, in the administrator mode,
as it this is required in order to save data in the Program files directory.

The SolarSIM-ALB DAQ software searches for the serial port(s) to which the up-facing
and down-facing SolarSIM-Gs are connected. If one of the SolarSIM-Gs is not detected, the
program displays the message as shown in Figure 11 and exits. In this case, please ensure
that your PC detects the serial port by viewing the available serial or COM ports in the
Device manager. If similar problem arises with the SOE converter, please double-check the
setup procedure as explained in Section 4.2.

Once the SolarSIM-ALB is found, the SolarSIM-ALB DAQ prompts the user to verify
and/or change the geographic settings, which include altitude, longitude and latitude, as
shown in Figure 12. If these parameters are incorrect, the user can change them in real-time
by modifying the appropriate values in the pop-up window. When ready, press Apply, and
the program will save these settings by writing them to the user settings.conf file. Please
note that the latitude must be negative for southern and western hemispheres, respectively.

13
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SolarSIM-ALB SM1010/SM1011 is not detected. The

' program will now exit.

Figure 11: Failing to detect the SolarSIM-ALB.

Please verify and change, if | |ongitude:| -75.677°
necessary, the geographic

parameters for your location Latitude-| 45 459

Altitude:|  70.0 m

Figure 12: Changing and verifying geographic settings.

TN SolarSIM-ALB DAQ

April 26, 2022 b 105 | " Spectrafy

solar spectral sensors

14:40:36 (UTC-4)

e (Gl0bal horizontal e Reflected horizontal

14 = :
Spectral irradiance Showal w Global irradiance: JEEERRNTT
1.3

Irradiance Reflected iradiance: REEERNITE

Spectral albedo Broadband albedo: i

Broadband albedo

Solar elevation angle:

Solar azimuth angle:
Air masst-
Ambient temperature:
Ambient pressure:
Ambient humidityt

AM Internal humidity: RN

0
300 560 ?UIU QUIU 11IUU 13IUU 15IUU 1?IUU 1QIUU 21IUU 23IDU 2500
Wavelength (nm) G1: SN1010, G2: SN1011

Downwelling SCF
Upwelling SCF
Ambient temperature

Ambient pressure

Spectral irradiance (W/m#/nm)
© o o o oo o o ==
P e sy ey

Ambient humidity

=1
o
L

Elevation angle

Figure 13: SolarSIM-ALB DAQ application

After the geographic settings are verified, the application starts to automatically ac-
quire data at the DAQ rate, which is displayed to the left of the Start DAQ button, shown
in Figure 13. The software displays, in real-time, spectral global horizontal and reflected
horizontal irradiances and spectral albedo in either the 300-1200 nm or 300-2500 nm range?,

3the displayed spectral range is limited for better visualization. The resultant spectral data is saved in
either the 280-1200 nm or the 280-4000 nm range

14
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depending on the purchased option. The daily profiles of the broadband global horizontal
and reflected irradiances, and the broadband albedo are also recorded. Additionally, the user
can visualize daily plots of ambient temperature, ambient pressure and ambient humidity.
For users who have purchased Spectral Correction Factor (SCF) package, the daily plots of
downwelling (up-facing) and up-welling (down-facing) SCFs are also available.

5.4 Data type and storage

The SolarSIM-ALB DAQ stores the processed data in the Data folder, located in the instal-
lation directory. The application outputs two data types: the solar spectral files and the
daily summary data files.

Solar spectral files

The spectral irradiance data is stored in the Data\Spectra\yyyymmdd directory, where
yyyy, mm, and dd correspond to the year, month, and day, respectively. A snippet of the
SolarSIM-ALB spectral file is presented in Figure 14. As shown, the file includes global and
reflected spectral irradiances, and spectral albedo - all as a function of wavelength. Note the
wavelength column is not included in order to minimize the file size. The values in row 2
correspond to 280 nm, while the values in row 3722 correspond to 4000 nm.

Daily summary data files

The daily summary data files are stored in the Data folder. A snippet of the SolarSIM-ALB
data file is shown in Figure 15. It contains the values for the elevation and azimuth angles,
the ambient measurements from both SolarSIM-G1 (up-facing) and the SolarSIM-G2 (down-
facing), the broadband global and reflected irradiances, as well as the broadband albedo. For
users who have purchased the SCF or UV package, the daily summary files would include
additional, corresponding outputs.

5.5 Data collection size

At 10 s DAQ resolution the daily summary file’s size is ~2MB. The spectral file size is
~105 KB per measurement. The size of the entire spectral file data set depends on the amount
of sunlight hours. To reduce the amount of stored spectral data, the user is encouraged to
modify the Spectrum timer parameter in the user_settings.conf file to suit your data storage
needs.

15
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A 1 8 1 c ]
1 | Global spectral irradiance (280-4000nm) (W/m2/nm) = Reflected spectral irradiance (W/m2/nm) Spectral albedo
2 | 0.003701 0.002125 0.574295
3 0.007941 0.00458 0.576796
4 0.013107 0.007592 0.579227
5 0.014933 0.008686 0.58165
6 0.013495 0.007882 0.584072
7 0.004796 0.002813 0.586495
8 0.011713 0.006915 0.590399
9 0.0135998 0.008321 0.554468
10 | 0.0085935 0.005348 0.598536
.
Figure 14: SolarSIM-ALB spectral data file.
A B C D E F G H I
Timestamp Timezone (hr) Elevation (deg) Azimuth (deg) G1: Ambienttemperature (C) G1: Ambient pressure (kPa) G1: Ambient humidity (%) G1:Internal temperature (C) G1: Internal humidity (%)
2022-05-01- 13:00:00 -4 59.769 180.098 34.72 100.92 16.9 35.31 30.5
2022-05-01- 13:00:10 -4 59.769 180.178 34.73 100.92 17 35.33 30.5
2022-05-01- 13:00:20 -4 59.769 180.257 34.74 100.92 16.9 35.33 304
2022-05-01- 13:00:30 -4 59.769 180.337 34.74 100.92 16.9 35.33 30.5
2022-05-01- 13:00:40 -4 59.769 180.417 34.75 100.92 16.9 35.35 304
2022-05-01- 13:00:50 -4 59.769 180.497 34.76 100.92 16.9 35.34 304
2022-05-01- 13:01:00 -4 59.768 180.577 34.77 100.92 16.9 35.38 30.5
2022-05-01- 13:01:10 -4 59.768 180.657 34.77 100.92 16.9 35.37 30.5
2022-05-01- 13:01:20 -4 59.768 180.736 34.78 100.92 16.9 35.38 30.5
2022-05-01- 13:01:30 -4 59.767 180.816 34.79 100.92 16.9 35.39 30.5
| J K L M | N [} | P | Q |
|G2: Ambient temperature (C) G2: Ambient pressure (kPa) G2: Ambient humidity (%) G2: Internal temperature (C) G2: Internal humidity (%) Global irradiance (W/m2) Reflected irradiance (W/m2) Broadband albedo
34.47 100.95 15.8 35.19 325 449.91 410.97 0.913
34.48 100.95 15.8 35.18 325 449.58 410.72 0.914
34.48 100.95 15.8 35.18 32.6 447.41 408.74 0.914
34.48 100.95 15.8 35.19 325 445.25 407.8 0.916
34.49 100.95 15.8 35.2 325 446.34 408.57 0.915
34.49 100.95 15.8 35.2 324 445.04 406.66 0.914
345 100.95 15.8 35.22 325 439.14 401.4 0.914
345 100.95 15.8 35.21 325 437.96 401 0.916
34.51 100.95 15.8 35.21 325 439.71 401.83 0.914
34.51 100.95 15.8 35.25 325 437.8 400.71 0.915

Figure 15: SolarSIM-ALB daily summary file.
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5.6 Changing default language for non-Unicode characters

For users of computers with non-Latin based languages, such as Chinese, the SolarSIM-ALB
DAQ may improperly display non-Unicode characters. To solve this problem, the user must
change the default language for non-Unicode programs to English. To do so, first locate the
Clock, Language, and Region settings in the Control Panel, then click on Region settings,
as show in Figure 16. Then navigate to the Administrative tab and select Change system
locale..., as demonstrated in Figure 17. Lastly, change the language to English from the drop
down menu, as shown in Figure 18, and press OK.

A
L]

<« v 4 ¥ > Control Panel > Clock, Language, and Region v O Search Control Panel yel

Control Panel H .
entrolFanelHome Date and Time

Set the time and date Change the time zone
Add clocks for different time zones

System and Security
Network and Internet

>,
Hardware and Sound % Language )
Add alanguage | Changeinput methods

Programs

User Accounts 9 Region

Change location Change date, time, or number formats

Appearance and
Personalization

® (lock, Language, and Region

Ease of Access

Figure 16: Clock, Language, and Region settings in the Control Panel.

B
Formats Location Administrative

Welcome screen and new user accounts

View and copy your international settings to the welcome screen, system
accounts and new user accounts.

9 Copy settings...

Language for non-Unicode programs

This setting (system locale) controls the language used when displaying
text in programs that do not support Unicode.

Current language for non-Unicode programs:

English (United States)
L] Change system locale...

OK Cancel Apply

Figure 17: Changing the system locale in the Administrative tab of the Region settings.
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Select which language (system locale) to use when displaying text in programs
that do not support Unicode. This setting affects all user accounts on the
computer.

Current system locale:

Chinese (Simplified, China) v |

[ o ]| canca |

Select which language (system locale) to use when displaying text in programs
that do not support Unicode. This setting affects all user accounts on the
computer.

Current system locale:

English (United States)

English (United States)
English (Zimbabwe)
Estonian (Estonia)
Faroese (Faroe Islands)
Filipino (Philippines)
Finnish (Finland)

Select which language (system locale) to use when displaying text in programs
that do not support Unicode. This setting affects all user accounts on the
computer.

Current system locale:

English (United States) v |

Figure 18: Changing the default language for non-Unicode characters..
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6 Datalogger setup

The SolarSIM-ALB can be interfaced with most RS-485 equipped dataloggers. The basic
steps to retrieve and process the raw data from the SolarSIM-ALB are as follows:

1. Retrieve raw data from the SolarSIM-ALB using a datalogger.
2. Format raw data from the datalogger into daily files with a specific format.

3. Process daily raw data files using Spectrafy’s SolarSG-ALB application.

This section discusses in detail how to proceed with each step, including the serial port
configuration, sending and parsing the serial commands, formatting the SolarSIM-ALB raw
data into a required format, and how to use the SolarSG-ALB software.

6.1 Serial port configuration

Prior to configuring the serial port on a datalogger, the user must wire the SolarSIM-ALB
by following instructions from Section 4.2. The serial port is then configured with standard
serial parameters as per Table 3.

6.2 Serial commands

Since the SolarSIM-ALB is the assembly of two SolarSIM-Gs, the datalogger must send to
acquire the raw data from both instruments. To retrieve raw data from each SolarSIM-G,
the datalogger must send the following command:

Nxxxx B
where xxxx corresponds to the 4-digit serial number of the SolarSIM-G. In response, the
SolarSIM-G sends an ASCII string with the ambient temperature, ambient pressure, ambient
humidity, internal temperature, internal humidity, and the nine voltages from the SolarSIM-
G’s measurement channels. The following ASCII string is a sample output:

N1010-2500.000,1013.120,4750.000,2600.000,1050.000,2500.032,4999.999,
0000.001,1274.004,2746.321,3291.214, 3924.385,1900.500,0500.123/r/n

Table 3: SolarSIM-G serial port configuration.

Parameter Value
Baud rate 9600
Parity None
Data bits 8
Stop bits 1
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The aforementioned string can be parsed as:

N “serial number” _“(Thus + 50) X 75", “Poye x 107, “Hyye x 1007, %(Ton + 50) x 75", “Hyy x 1007,
“‘/1)’ , “‘/'2” , “‘/E;’) , “‘/;1’) , “‘/’5)’ , “‘/6” , “‘/7)’ , “‘/’8’) , “‘/’9’) , “end of line Character”

where Tout, Pout, Hout, Tin, Hin, and Vi_g are the ambient temperature, the ambient pressure,
the ambient humidity, the internal temperature, the internal humidity, and the nine voltages
from the detectors, respectively. The aforementioned example string is parsed in Table 4.

Table 4: Processed output example for Nxxxx_E command.

Parameter Symbol Value Units
Ambient temperature Tout -16.67 °C
Ambient pressure P 101.312 kPa
Ambient humidity H 47.50 %
Internal temperature T -15.33 °C
Internal humidity H; 10.50 %
Voltage channel 1 Wi 2500.032 mV
Voltage channel 2 7% 4999.999 mV
Voltage channel 3 Vs 0.001 mV
Voltage channel 4 Vi 1274.004 mV
Voltage channel 5 Vs 2746.321 mV
Voltage channel 6 Ve 3291.214 mV
Voltage channel 7 Vz 3924.385 mV
Voltage channel 8 Vs 1900.500 mV
Voltage channel 9 Vo 500.123 mV

6.3 Datalogger programming

For datalogger programming details please see Spectrafy’s application note on integration of
the SolarSIM-ALB with a CR6 datalogger from Campbell Scientific.
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6.4 Raw data file format

The SolarSG-ALB software requires as an input the .csv raw data file in a specific format.
The file must have the following headings in strict order with the corresponding data:

Timestamp

Timezone (hr)

G1l: Ambient temperature (C)
G1l: Ambient pressure (kPa)
G1l: Ambient humidity (%)
G1: Internal temperature (C)
G1: Internal humidity (%)
G1l: V1 (mV
G1l: V2 (mV
G1l: V3 (mV
G1l: V4 (mV
G1l: V5 (mV
G1l: V6 (mV
Gl: V7 (mV
G1l: V8 (mV
G1l: V9 (mV)

G2: Ambient temperature (C)
G2: Ambient pressure (kPa)
G2: Ambient humidity (%)
G2: Internal temperature (C)
G2: Internal humidity (%)
G2: V1 (mV)
G2: V2 (mV)
G2: V3 (mV)
G2: V4 (mV)
G2: V5 (mV)
G2: V6 (mV)
G2: V7 (mV)
G2: V8 (mV)
G2: V9 (mV)

Each data row must consists of comma separated values only, with no spaces in between.
The timestamp must be strictly in the format yyyy-mm-dd HH:MM:SS, where yyyy, mm,
dd, HH, MM, and SS is the year, month, day, hour, minute, and second, respectively. The
SolarSG-ALB software uses the timestamp and the timezone from the raw data file to de-
termine the UTC time, which is necessary to run the software’s solar position algorithm.
Therefore, the user must ensure that each timestamp plus the timezone corresponds to the
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UTC time. The snippet of the raw data file is presented in Figure 19. The raw data file
must be named as yyyy-mm-dd_SSIM_Raw_Data_SNxxxx_SNzzzz.csv, where yyyy, mm, dd
correspond to the year, month, and day when the raw SolarSIM-ALB data was generated,
while xxxx is the 4-digit serial number of the up-facing SolarSIM-G or G1, and zzzz is the
serial number of the down-facing SolarSIM-G or G2.

6.5 SolarSG-ALB application

The SolarSG-ALB application is an executable that is used to process the raw data from the
SolarSIM-ALB into the processed spectral and broadban data. This software is located on
the provided USB key inside a SolarSG-ALB folder with contents as per Figure 20, which
initially include:

» albParam.data

o atmParam.data

o SolarSG-ALB.exe

o SSIM _Calibration SNxxxx.json
o SSIM Calibration SNzzzz.json

« user_settings.conf

Pleas note, the calibration files for the SolarSG-ALB application is in a .json format, in
contrast to the .cal file format used by the SolarSIM-ALB DAQ application. Prior to running
the SolarSG-ALB application the user must configure* the local geographic settings in the

4any text editor, e.g. Notepad, can be used to modify the settings

A B € D E F G
Timestamp Timezone (hr) Gl:Ambient temperature (C) Gl:Ambient pressure (kPa) Gl:Ambient humidity (%) Gl:Internal temperature (C) Gl:Iinternal humidity (%)
2022-05-01 00:00:00 -4 23.77 101.1 25.5 24.59 317
2022-05-01 00:00:10 -4 23.77 101.1 25.5 24.58 319
2022-05-01 00:00:20 -4 23.77 101.1 25.5 24.58 31.8
H | J K L M N o P
GL:CH1 (mV) GL:CH2 (mV) GL:CH3 (mV) GL:CH4 (mV) GL:CHS (mV) GL:CH6 (mV) GL:CH7 (mV) GL:CH8 (mV) G1:CHS (mV)
0.209 0.283 0.21 0.361 0.23 0.188 0.263 114 0.358
0.207 0.289 0.217 0.359 0.232 0.193 0.266 0.993 0.351
0.206 0.293 0.215 0.356 0.23 0.191 0.263 0.853 0.418
Q R S T U
G2:Ambient temperature (C) G2:Ambient pressure (kPa) G2:Ambient humidity (%) G2:Internal temperature (C) G2:Internal humidity (%)
23.52 101.15 24.7 24.37 33.7
23.52 101.15 24.7 24.37 33.7
23.52 101.15 24.7 24.37 33.7
v A\ X Y 7 AA AB AC AD
G2:CH1 (mV) G2:CH2 (mV) G2:CH3 (mV) G2:CH4 (mV) G2:CHS5 (mV) G2:CH6 (mV) G2:CH7 (mV) G2:CH8 (mV) G2:CHS (mV)
0.187 0.253 0.192 0.262 0.202 0.169 0.237 0.591 1.274
0.185 0.252 0.193 0.249 0.204 0.172 0.245 0.532 1.387
0.183 0.248 0.19 0.253 0.212 0.176 0.242 0.791 1.328

Figure 19: SolarSG-ALB raw data file.
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user settings.conf file, by modifying the altitude, longitude, and latitude, corresponding to
the location of your SolarSIM-G, as shown in Figure 20. Please refer to Table 2 for the
allowed ranges and the positive/negative convention of these parameters. Furthermore, the
user must set the proper order for the up-facing and down-facing SolarSIM-Gs via SolarSIM-
G1 SN and SolarSIM-G2 SN parameters, respectively. For example, from Figure 20, the
up-facing SolarSIM-G has the serial number SN1010, while the down-facing SolarSIM-G has
the serial number 1011. Finally, place the raw data .csv file(s) formatted as per Section 6.4
in the SolarSG-ALB directory and launch the application to process the data.

Once launched, the SolarSG-ALB application scans the directory for new raw data files.
If raw data files are found, the software processes each file line-by-line. The SolarSG-ALB
application creates two data folders inside the ...Processed Data\ \Global directory. The daily
summary files and spectra folders contain data identical to date generated by SolarSIM-ALB
DAQ), as discussed in Section 5.4. Finally, the processed raw data files are moved to the
archive folder.

| ] B - | solarsG-ALB

File Home Share View e
l] TH [@] Extralarge icons [&] Large icons I [Z]+ [ ttem check boxes \ﬁﬂ
[&fF Medium icons Small icons - “* M~ [ File name extensions Lo
Navigation B 1 = N - Sort Hide selected Options
pa%e. B BE wst H=2 Details byr o [ Hidden items T o2
Panes Layout Current view Show/hide
<« v P > ThisPC » Desktop > SolarSG-ALB v O O Search SolarSG-ALB
N
Name Date modified Type Size
D albParam.data 4/5/2022 12:58 PM DATA File 2,775KB
u atmParam.data 2/6/2018 12:46 PM DATA File 3,560 KB
{5 SolarSG-ALB.exe 5/2/2022 10:12 AM Application 4,144 KB
Q{ SSIM_Calibration_SN1010.json 9/21/2017 1:46 AM JSON File 1KB
Q{ SSIM_Calibration_SN1011.json 9/21/2017 1:46 AM JSON File 1KB
j.] user_settings.conf 5/3/2022 10:48 PM CONF File 1KB
B user_settings.conf - Notepad — O X

File Edit Format View Help
Altitude <70> m
Longitude <-75.677> deg
Latitude <45.459> deg
SolarSIM-G1 SN <1@1@>
SolarSIM-G2 SN <1011>
AutoMode <©>

6items  1item selected 125 bytes Ln 6, Col 13 100%  Windows (CRLF) UTF-8

Figure 20: List of files in the SolarSG-ALB directory. The user must configure the settings
file before running the application.
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